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PROBLEM TO BE SOLVED: To provide a 
method used for guiding a robot hand from a 
designated position to a target position in a 
work environment wherein obstacles having 
different sizes and shapes from one another 
are present, capable of remarkably improving 
a calculation processing time because of not 
including calculation of a complicated three- 
dimensional potential field as compared with a 
conventional method, and of automatically 
generating a safe working track of the hand 
without interfering with an object at all. 
SOLUTION: This creation and control method 
of a working track of a universal robot hand is 
used for creating a world map (environmental 
map) of the actual world by a model for 
avoiding the obstacles and a virtual potential in 
order to determine the spatial working track of 
the hand (end effector) attached to the tip of a 
robot arm in a three-dimensional work 
environment including the obstacles, and for 
searching for a relay point of a passage in the 
optimum condition while consulting a potential 
(movement number) registered in the map. 
COPYRIGHT: (C)2004,JPO 




(2) 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003280710&F=0 



2007/06/04 



(19)B*H4#fFJT (JP) 02) $S |fl ij§ ff £t (A) Ol)*ttUM&n** 

#^2003-280710 
(P2003 -280710A) 
(43)&iB B ^f-msmOM 2 B (2003. 10. 2) 



(51)Int.Cl. 7 I^Jia^ FI f-73-h*(#St) 

GO 5 B 19/4093 G 0 5 B 19/4093 E 3 C 0 0 7 

B 2 5 J 9/10 B 2 5 J 9/10 A 5 H 2 6 9 



*3EBI* * M&fl0ft4 OL (£11 JO 



(21)itiifi#-ff 


!ft|fi2002-78604( P2002-78604) 


(71)ffifiBA 


000004097 










(22)ffiSiB 


¥f£14i? 3 £ 20 B (2002. 3. 20) 












ft** & 
















b *®^w^fm«w^f pi 








B«P ^EAfiB 








3£«mi9KSriPm^l»f 2 4 














a® km a 


100089705 








#H± — * (^5«) 






F^— A(#%) 30007 LS00 LS11 LSI 5 MS09 








5H269 AB33 BB14 CC09 



(54) mWCD&mi n#yhA>l«Ot^O^«ll»ft 



C57) [fift] 




CD 




MM® * <b {KSBtfj & # f- > > i- ;u i: & ^1S|? 
[IS**! 2 ] lHa 1 *ffi*HR*«:»*» <b 

^xo^pm^comm^ »ft*»6. mssho 

[»*B4] 11*311, 2Xtt3tUW3nfcf»ft 
[0 0 0 1 ] 

itCOVmmmc^X. Vtfv F^> FCDf^|g#t^££ 
flu *Wfi*ttK:lllt4t>© , C*4. 
[0 0 0 2 ] PsK? F*7— t"^ 

i^fcx> Fx? * ^^<hf*T^a3K^ F^> F©}§» 

&7-ACD£f*gg» (HflMME) 2 ofifflSa* 

[0 0 0 3 ] **i*ft. *a»HBB«, iESMW*raH£ 



(2) «fBH 2003-280710 

2 

[0 00 4] 

i^«S-e$>^ 0 c 9 LfcAIB<D#iJW*»(¥*ifiW 
[0 00 5] ABOfWBStin^? F^>F#*S 

isp^jfflccsgo'o < feo*y>a < , i^w^co^m • m?MPp^ 
scDHis $ foam snrt^o 

[0 0 0 6 ] if$CC, -€-CDit»0«*ltS^oiir, *«© 

■*>a«ffiB3?p ^ p * f * roeniccit d /cs^^>? i 

[0 0 0 7 ] C©#W*»I3f, AI^f>^f^ 
[0 0 0 8 ] 

so ^t^u-^cD^> F ^JBSEBaTctt^-r 4 3 »C7C«L 



(3D 

3 

[0009] 

[mmzsmr ztc&o^m n*'* f^> 

[ooio] ( i ) »»**dt? 3 yocofaiiwscc 

[0011] (2) ±iS(D*ftCC*5l*r, ff*ai»F*9 
«:|»#»#HBH $ n/c^«DWf^*««*sffaET 20 

[0 0 12] (3) MWStiSntf? h^>K©fW 

[0013] ( 4 ) ^^n/cf^«i31±cDS^c^ 
torr & n *K * F T - a 0%»&#jatttcX%7Prt& <t & 30 

[0014] 

V^^(iftBI) ^lt7^fa U-£<D^> F*B 40 

k % Htt ft wmbu* t umm%<o & c > mm a * f* 
see {Sot s c t t & * . 

[0 0 16]T4b%, COv^fctt, x> Fx7 * 
* * #i!|«-r £ ^JE© g JftiS G t tti#£fiia S (DlBifc© 



WBB 2 0 0 3 - 2 8 0 7 1 0 

4 

C©3^1&||(D*CCiEtca«ffi«S©3}<^>^* 
cc * S ffi»^ S 6 # ^ > ^ + )l> <o <t 0 f£t >tt*7fi-j- * 

[0017] £ 6&c, I»#»*MA»±««K:*tUT 
* £ c i fiWSre* & o Bllltt* 5LWf»t 
BMBTS. 

[0018] JWT, #90»*»«-»»©ffi»i»K:aute 
*IKfl©^j^6tt*l«lk<tffiBli3e». 

«-ecoatt9a«:t>^o^-r<-rsfe»tc, hi© (i) tc 

^T2^7c^7 :r ;Ucg#^x.rfS^3t^^ e E*cd«§ 
tiffin **S»L/, «Jl»^Cfc**ii*n5 0 
»5SBD«, «a©*IW (H©««»») , ^>KCD 

[0019] ( 1 ) ^f>^>t^v^ 
[0 0 2 0 ] a ) J»A*±«i«©H3e 

H2© ( i > aof (2) «:*sn-s<fc5tc k 

tt. X>Fi7*^ar03^ffilBr®»»^R|©^« 
IWil»»«*cilwrs. Bl©(2)TB l C©r + 

<b«i:flgtc5E8t>r*s. (?u^[piiS^:f r >'KZ)i$ffl«2 

[0 0 2 1 ] b ) B*jftG©BWJ^ja«C»r*^W 
1© (3) ftcinrA^fc. gtI^G©^f>^t^ (« 



5 

#J$J % 3 ^tc* <d»& »±T2e£ tc bu ft £ }JQ & fc 6 

(3) ^c^TJ:9Cc, *©8^*©#f>^t;i/tlt 
2£t£;Eir£ 0 

[0 0 2 2] c) * )\<<DWLWmot$:-K 

) 

PJg-T Stt^OKttfe J: CM**?- >^> + ^*B^ *. IS 

(4) CC5VrJ:5tt: % ^f»t;b3^tl> 0 CCD 

t lc > U + ;ua*f9:5£ SftWo fctt-f^ Scto 

"To -t#f->is + )l> 

[0 0 2 3] d ) ^ir^-Wi^ * ^©ffJiSfH|©(*T 
0) 

7 * * £ ® fHt^CDfle* «:» £ . 
[0 0 2 4] (2) fT9IWB©#»:/5->y 

cent mi<o (5) «c^#^>w;u^*:/*jb 

Sn, *hBHl© (6) tDSKL/fc»«##Srfcott 
^,££>j|-£ (11, 9, 8, 7, 6, 4, 3, 2, 1) 



(4) WI2003-2807 1 0 

6 

[0 0 2 7 ] 2 . p»*1^ <h CDW^HiS^ 7 s )V 
**«l»*«lli»*llLttt^fc*K:tt, 13 2© (l) ccSK-j" 

io [0028] ttmmncommtp. x> f 

< &m<DM$mm& 6 m $ n & . 

[0 02 9] 3. ^*#^>^ + JU©«ffi^«fc*fBII 

«<3D«*>6M<b*iL, CCDHMItBLbWr*. "5JtB 
ia*^«H± 3*5 £f#fr l> x > y^x. h ftZ> C <t £ 

30 [0 03 0] «KfcJ:n«c<DJ: 

[o 03 i ] *ct\ Wfflj»*4asjS3eK«lr<o^v 



f ©wtMHs*j»« a mm mwmtcmstz n «:«» s n 

[0 0 3 3] JKT«C. W3E©K«K:»ai*^>^ + ;U* 

[0 0 34 ]@3©(D CCtt»b5S 4, B«^G*s* 
fc««ttf9«# ^ > > + ^* 5 tCBtffi L/c»JfBl»*«« 

awe**. 

[0 0 3 5 ] + ^©ffSEttB*^ 

G**a^i i / -cW»»*««K:SiJ*SE'CBI 1 ^htcjj 
ri^tf^o 130 (2) tt, #^>^+;U#3©ttT-jS 
J&> 6 ^<DJI2<D # x > ^ i- ta^-T ^7-7^3 <Dt£ 

ir^^ 0 iB^^f>^tW3t$)n^ 
*©B8NST-j£ (OEPTKLfctfr^jS) cd^^-wv 
tt4<bft*#, ^#^>v*;u#5 £JBSSftfclW» 

[0 0 3 6 ]i^T, ms<0 (3 ) 0Xf7 7*4t1t 

icWm.tf TZsis + frb £ L (9>3&sfB 3 ft & . jifST , 
It/c &c 4< ^ > ^ + ;u #Rffi 3 ft £ teT- /£<D > 5> + ;u 
^#f<b- grr£/c#\ 'XcoxT-vy'com 

[0037] (W»SPt*««rtt, 40 

ftffi (CO«*B8) *SRJESnri»-Bfc«>«:, 8iie 

^ + jujube s ft-r tcf$«*r s c 4 «c * 4. b^icn 

D&e 50 



1^12 00 3-2807 1 0 
8 

[0 0 3 8 ] Xf^*4t8 ±ESftfctfr?-j5 

B X r * 8 CC ft o ft: <h # , f <*T<DR« tt* j&CC sj* 

r ^ ^ 6 tc & W 6 «£0 **6C© BH8j5^<D > 
t/*JV(DRS36i5fetT-r*?t*«:, 3rttft 
< i i iss$ni)o 

[0 0 3 9 ] «T0»tC IT7 y Mt §X f y 7' 
03<D (4) ■ciWf , ^9i&0, CCD 

fc*ft*ft#aEU «T«ttB«* J F^lK:SftU'r l OiS 
5ltS^, l£# tt* CD HfficffrT-jS «c *5 W 4 ffi (D 

[0 0 4 0 ] «±<DJ:5ft»ff*»0iIU, UAjAS<D 

tff-^ts+ji&mscD (5) ©^^ic^en/cCD-c, 

& (Xf77'l l) r»7t*. *ffttc % BWWi*>6« 

»«lM*feoJH?a < 1 2. 10, 8, 7, 6, 5, 
3. 2, 1) <bUriU3CD (6) (,Cm$flZ> 0 Whfr 

[0 04 1 ] CCDJ:9^ V ^Bl^f >^ + ^«»J®«i|S 

*s»yiw«*««*aja L/ ft »ti «a«jSK:Harr * ft c> 

iiarw»»*«i««*ii«cc»»«iaftattK©«> 
[0042] 4 . *aba©m5 1 fiUftflpK ct zittmim. 

■7") L/c^M^i^tt<DXf* » ^»4«6-riftCc, 
^ft/c^ S ?SftM*«OEBO|»«B««^&ftiab 

HUE, mx^ffiL. BS©tf<BB©ll«Bt1f5. 
[0 04 3 ] EP^, KcDfpgltJt 
«tt, tBft^ffi^ (*BjiS) frftfllfllStiSfca&w:, 



9 

[0 044] fct, **IB©K*Wft#*.**BiWi- 

E§^L/cI8 ( 1 ) 0 2$tt¥W±SC&j&Ztitcnm 
ttffi«aB*#*.*. CCDH8 (1) 6C*JliTtt, filS 10 

[0045] mate* a*aiB*ita»iw* 

(2) CC^SftSiSK:, Hi**S<bB«*G*itSiS 
(2) rtt. iJ3jMc|»#B^©T##£&tc>*c4** 
[0 046] C<E>«^ a#6^^e>l*«*3^T*#f CC 20 
118 (3) fc5VTJ:9K:, 7c©f¥«BB±ec 

tt, H^^J^P.^B^TBW^iBfflfcaOiB-r. 

.w^jciT, io©aaa«iajsP37&sf#6ns. 
[oo47i», wn^Pitraoaajatu-cPji 

G <b ©IHr Jt 0 HJ3 I * nj«a 30 

<D»mtl!B©ll««liHf*SKLfcia8 (4) K^vrJ: 

5 a y + > ^ Bjisac aw s »A Wo ws^c* 

[0 04 8 ] ate, icca^te 1 ?*^* 9 ^^coi^r 

z 2 ) i**S^jtt«^Sa (x-xj / (x 2 -xj = 
(y-yj / (yz-yJ = (z-z,)/(z,- 
Zl ) *5pJfflOT, JBJEWWI9 <«ASt±««) D<hco 

HB^wjeitr^. cnn **BW"CBi'Dii^iwa± 40 

[0 049] C SCOT, **ZJfc*«3h/e&&© 

«^^6*©C»< o**IB?|<«f¥ (5^+>^»ff) 

[0 0 5 0 ] 5. #12*11 <P*K* h7-A<D»J>* 

$jijIcD?ilitcoiirl-RL//c^, chit u— 50 



WHJ 2003-280710 
10 

mimvm&zmotc&tc. ^>f©<m 

r, Hflsw^sraai^citt+^tc^sti*. * 
5 ufc*»ccaBiiyr tain©ftJiUi©fatH-iB*WA 

[0 0 5 1 ] «S&l/fc<fc5K:, ^> K©a««4 m 
Gfr £ ffl»^©fiffl»a > is + ;i/<D»««IB*ff 

S*^£G 5C JSC 9 £ * /c^ffi^:^ D Hi U T , ttl^ 

0, U»j^*iB^iL-CBaijaK:f(*IU» (iS* 1 7 
tt) 3^6©j*|g«©ei^«K:««"r*»<o*ffir, ^® 
^^*&cathfcjB«iitta*iit*«iBr* c i * 

[0052] a*, asauft^MHiKoa^ir^a 
uai^o 

[0 05 3 ] 

[MfeM] f^<D«ff«:*l»**te-r««il*ap»»ft 

(^>F) #»fW*f¥«IU»3WE*tc*JESti 
MffltLX. ytTVteutfy F^>F3Wft*W (»« 

cc J: -5 d< -r > is + JVRVS ^ <DI t»H$ pa© ib« 4 «Cc . 
^«*"r > ^> ;ucc «fc fif^ilMitOMINflK^n? I * »f¥fc 



11 

[0 0 5 4] <JW«1) H4© (1) Stf (2) *CSS 
■J-J: ^3Qc — 22mCDAl^*JS^?:4 1x41x4 1 CDIE 
#KW«MMU M&C, 114 CD (3) SO* (4) 

^*ff^o#y h^>F©fHM«Mft«S (350. 1 
0 5 0, 7 0 0) (ffimm) ifttRTtttG ( 1 5 
00, 800, 900) &J£&*. *fc % 14© (2) 

tt % c(DOWcc«Mi#*fl[« (jft«r«P») *}S5£Lfc 

ltj¥*7Vl^ H4©(3)S» (4) ttMfll»«ffil« 
£^&/t^CDfgS£:^T 0 

[0 0 5 5] ST, H40 (3)M (4) GCt^TJ: 5 
tc s ^§2 4 5 (mm) ©*#t|»Lfci>Fx7* 
^Wj77>^^50 (mm) £{KELT2,£SG 

;l'ifESKj3&^x>^i'Jl'Cctt^< F;v> KcDtf 
4 l i ttm-r & c 

[0 05 6] BP*. m4<D (1 ) MWttKlttKd 

0/tftJ» j ef r ^r*t), HI 4 CD (2) tt, ^<D ( 1 ) CD 

(D (3) Rtf (4) « k !Rttrt0£BR»0EKK£-t> 

[005 7]H5©(1) i (2) tCj«K^Lfcfl9ll 
tt5tiaW»»*««**!« Ofcl»»£<Z>«*tt^> FCD 

&"r^>*)b* l 0 iJBJELfctHlffil'C**. a 

«©fck«*C*&. BP*. *lttx>Fx7*^jr (P^ 
v h^>K) ##BbT*ftai^***U S|2tt»iJ8|J2* 

>K) ##*&^**u**rsw-. 

[0 05 8] 
[«1 ] 



(7) «M 2003-280710 

12 





[mm] 


Cnrni] 




] 






y 




8 


22 


IS 


350 


1050 


700 


0 


9 


22 


16 


400 




I t>\i 


71 


10 


22 




450 


1050 


800 


141 


11 


*?*? 

cc 


18 


500 


1050 


850 


212 


12 


22 


19 


550 


1050 


900 


283 


13 


22 


19 


600 


1050 


900 


333 


14 


22 


19 


650 


1050 


900 


383 


15 


22 


19 


700 


1050 


900 


433 


16 


22 


19 


750 


1050 


900 


483 


17 


22 


19 


800 


1050 


900 


533 


18 


22 


19 


850 


.1050 


900 


583 


19 


22 


19 


900 


1050 


900 


633 


20 


22 


19 


950 


1050 


900 


683 


21 


22 


19 


1000 


1050 


900 


733 


22 


22 


19 


1050 


1050 


900 


783 


23 


22 


19 


1100 


1050 


900 


833 


24 


22 


19 


1150 


1050 


900 


883 


25 


22 


19 


1200 


1050 


900 


933 


26 


22 


19 


1250 


1050 


900 


983 


27 


22 


19 


1300 


1050 


900 


1033 


28 


21 


19 


1350 


1000 


900 


1104 


29 


20 


19 


1400 


950 


900 


1174 


30 


19 


19 


1450 


900 


900 


1245 


31 


18 


19 


1500 


850 


900 


1316 


31 


17 


19 


1500 


BOO 


900 


1366 



[0059] 
[*2] 

m2 





[mm] 




i 


j 


k 


X 


y 


z 


[mm] 


8 


22 


15 


350 


1050 


700 


0 


9 


21 


16 


400 


1000 


750 


87 


10 


20 


17 


450 


950 


800 


173 


11 


19 


18 


500 


900 


850 


260 


12 


18 


19 


550 


850 


900 


346 


13 


17 


19 


600 


800 


900 


417 


14 


16 


19 


650 


750 


900 


488 


15 


15 


19 


700 


700 


900 


559 


16 


14 


19 


750 


650 


900 


629 


17 


13 


19 


800 


600 


900 


700 


17 


12 


19 


800 


550 


900 


750 


18 


11 


19 


850 


500 


900 


821 


19 


10 


19 


900 


450 


900 


891 


20 


9 


19 


950 


400 


900 


962 


21 


6 


19 


1000 


350 


900 


1033 


22 


B 


19 


1050 


350 


900 


1083 


23 


8 


19 


1100 


350 


900 


1133 


24 


8 


19 


1150 


350 


900 


1183 


25 


6 


19 


1200 


350 


900 


1233 


26 


8 


19 


1250 


350 


900 


1283 


27 


8 


19 


1300 


350 


900 


1333 


28 


9 


19 


1350 


400 


90D 


1404 


29 


10 


19 


1400 


450 


900 


1474 


30 


11 


19 


1450 


500 


900 


1545 


31 


12 


19 


1500 


550 


900 


1616 


31 


13 


19 


1500 


600 


900 


1666 


31 


14 


19 


1500 


650 


900 


1716 


31 


15 


19 


1500 


700 


900 


1766 


31 


16 


19 


1500 


750 


900 


1816 


31 


17 


19 


1500 


800 


900 


1866 



[0 06 0] H5©.£J£<D$Aj!«, ■&-^-7*>JW7W1fi 

50 &i±ir&m>i'mw$vte$>z>mm±.m k> vmnmt 



C8) 



13 

a«ffi«GK»j^**"ccc>«?«ratB:*< as to 

[0 0 6 1 ] fiP%, 05 CD ( 1 ) tt, SM»«I«<DW&CC 
J:Sx>Fi7*^> <n#*h^>F) <Df0t*JiiicD 
JtK©±#EI**U *fc, H5CD (2) tt, MHMM 

mm>m<Dtm (inia) **r. *«tt«F«#y>2/ * 

iU*R36Uttt»tf« (tt»«fflH^IB : 0. 0 2 5 6 
[#] , »«JSB« : 1 3 6 6 [mm] ) *«U HSU* 
MfMRJItfc: ft $1* 7* > f + ^*»JE L fcftff ( tttM&a 
B$JB : 0 . 0 3 6 3 [#] , PROBER! : 1 8 6 6 [m 
m] ) 



10 



^3 



2003-280710 
14 

* [0 0 6 2 ] &{C, SjffiSnfcf¥«fcil»C»U-C % « 

ffiliSTr, l±ll*fi[«S4»7fiHBG**n*h (4 
0 0, 6 0 0, 45 0) i ( 1 6 5 0, 1 4 5 0, 9 0 
0) <bS»T*#a3hfc^>FO»«lltt»«^ 116 CD 
(1) i (2) ©*»t4*6h4. — IB5I»T^ 

3" »; x a « 9 u r jtB«H©ii>tt t »«iiitc»px l fcfEUi 

«l8*B<D*lfrcsv$-. C©4J«j^O***«BlJlft3tl, 
iUR^«flB^rsti*«VlbBIK«SjKi 1 0%®ffi$n 

6 ecs i *«iai«c jjpx-r **»«c#» & a * . 

[0 0 6 3 ] 
[*3] 





Jffitg I mm] 


IB* 


} 


3 


k 


X 




z 


9 


13 


10 


400 


600 


450 


0 


to 


14 


u 


450 


650 


500 


87 


11 


15 


12 


5 DO 


700 


550 


173 


12 


16 


13 


650 


750 


600 


260 


13 


17 


14 


600 


800 


650 


346 


14 


IB 


IS 


6S0 


850 


700 


433 


15 


19 


16 


700 


900 


750 


520 


16 


20 


17 


750 


950 


800 


606 


17 


21 


17 


800 


1000 


800 


677 


18 


22 


17 


650 


1050 


800 


748 


19 


23 


17 


900 


1100 


800 


818 


20 


23 


17 


950 


1100 


800 


868 


21 


23 


17 


1OO0 


1100 


800 


918 


22 


23 


17 


1050 


1100 


800 


968 


23 


23 


17 


1100 


1100 


800 


3 018 


24 


23 


17 


1150 


1100 


800 


1068 


25 


23 


17 


1200 


1100 


800 


1118 


26 


23 


17 


1250 


1100 


800 


3168 


27 


23 


17 


1300 


-1100 


800 


1218 


2B 


23 


17 


1350 


1100 


800 


1268 


29 


23 


17 


140D 


1100 


' 800 


1318 


30 


24 


18 


1450 


1150 


850 


1405 


31 


25 


19 


1500 


1200 


900 


1492 


32 


25 


19 


1550 


1250 


900 


1562 


33 


27 


19 


1C00 


1300 


900 


1633 


34 


28 


19 


1650 


1350 


900 


1704 


34 


29 


19 


1650 


1400 


900 


1754 


"34 


30 


19 


1650 


1450 


900 


1804 



&m from] 



1251 



3J 30 19 1650 1450 900 1615 



[mm] 



[0064] hps, b8o(db, Mmmmmcj: <o 

®Mt<Dtm<D£fc®*m;L. 12 6 CD (2) «. S3t8? 

m&KJz'ommztitcx.^Fx.y 
»f^**stoai>*jtn« mw-mmmm ■. o. 039 

6 [m . &»Vm: l 8 04 [mm] ) «U Mt« 

?n*fi\i*imzijbLtahmm ammmmrn: 0.04 

2 9 [#] . : 16 15 [mm] ) ST. 

[0065] mmc> mt<Dnm.t%<D$twzmL-c^> 



f. _bi£cD4 1x41x4 HS^iU^&^KC^-rSft 

&*5'-hfr5i>& $ ft 4 If ffi £ ft 4 . 
[0 0 6 6 ] 



(9) 

15 

[02] (i ) iix>Fi7ii'$ (P#^ [-a> io 
F) iBWKDWSSBaBfcfft&B-U (2) «»#»© 

[13] jg^rt K^©ft«2mf ®#??a-f 3 

[14] ( 1 ) »ffi*«c*»K««:*«fai»ia#0 
^> F©fEitBfl*£(iS <t*£7{4B£Ji5e LfcftKt*^ * 

[HI ] 



2003-280710 
16 

**U < 2 ) tt < 1 ) 0*E9ttcim*t*1HJ**iB£l' 
fcimt*^^** 0 , ( 3 ) RZf ( 4 ) ttfflgftoXffc 

[15] ( 1 ) BftHWIig© WMt J:5i>Fx7x 
(ojJ?9 F) ©f3)E*li)t©tlSKo^(*ia** 

b . ( 2 ) is ft mmmommc zz^ys.? 

[16] ( i ) im&t%mm<<t£iomm2titcx-> f 
i7x?$ (d*9 h^>F) ©^ttati-e©*^ 

©RS 9 1 * »mc J: 0 WflHK $ nfcfBHftat i ©tb$5©^ 
#H**U (2) tt«8ff*ffi«:«J:»]«K»snfci> 
Fi7x^$ (PsJ<9 h^>F) ©fm«i3li-€-©*iK 

[m7] aussoeiff^faiSKisvria-c**. 

[18] H5 I *»fp«: «fe 4faiail8©S«»*«-S-H 
[02] 




wmm&mmmmm 
2 □□□□□□□□ * 



# £!□□ D^K 



(53 ^.itflO 



(6) JKW*»g*8£efeJS 



2 0 0 3 - 2 8 0 7 1 0 




(2) 



(4) 



